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1. 	TrrLE 
The Impact of Decontamination Technologies (Ethylene Oxide) on Materials and Equipment 

II. 	PERIOD OF PERFORMANCE 
The. period of perfof -mance for the work under this work assigrtrnent shall be qlalllto — 3131/11- 

Ill. 	SUMMARY OF OBJECTIVES 
This work shall deter ►ine the impact of fumigaton with ethylene oxide at sporicidal condifions on 
electronic equipment. 

IV. RELEVANCE 
Fumigation with ethylene oxide for t ►e dewntamination of certain matedals and equipment contaminated 
vAth anthrax spores has been suggested as a safe alternative to morebarsh fumigants such as chlodne 
dioxide or hydrogen peroxide. Unlike hydrogen peroxide and chlodne dioxide, ethylene oxide is not an 
oxidizing agent and kiPs organisms through alkylation. lnformabon on thetompatibility of materials and 
equipment With typical ethylene oxide furnigation conditions effecbve for anthrax spores has not been 
determined in a systematic, reproducible way. Future guid -ance on selection and operation of 
deoontamination technologies is dependent upon such infbr -mation, 

V. BACKGROUND 
Under Homeland Security Presidential Direcfive (HSPD) 10, the U.S. Department of Homeland Security 
(OHS) is tasked td coordinate with other appropriate Federal departments and agencies, to develop 
comprehensive plans which, "provide for seamless, coordinated Federal, istate, local, and internabonal 
responses to a biological attack,' As part of these plans, the U.S. Environmental Protection Agency 
(EPA), in a coordinated effort with DHS, is responsible for 'developing strategies, guidelines, and plans 
for decontamination of persons, equipment, and facilities' to mitigate the dsks of contamination following 
a biological weapons attack. 

DHS is committed to using cutting-edge technologies and scientific talent in its quest to make America 
safer. The OHS Science and Technology Dire lctorate (S&T) is tasked vAth researching and organizing the 
scientific, engineering, and technological resources of the United States and leveraging these existing 
resources into technological tools to Wp protect the homeland. 

EPNs National Homeland Security Research Center (NHSRC) provides expertise and products that can 
be widely used to prevenL prepare for, and recover from public heaith and environmental emergencies 
arising from teTrorist threats and incidents. NHSRC's Decontaminabon and Consequence Management 
Division (DCMD)s decontamination research program's goal is to provides expertise , and guidance on the 
selecbon and implementabon of decontamination methods and provide the scientific basis for a significant 
reduchon in the time and cost of decontamination events. 

Past field experience and recent laboratory investigaltion have shown the effectiveness of several 
decontamination technologies for use against anthrax spores and other biological agents. The 
effectiveness of the technologies varies significantly as a function of operating conditions and challenge 
conditons (e.g., materials intended to be decontaminated). The use of chlorine dioxide (CIO2) gas, 
fumigant hydrogen peroxide (H2(J2),  and methyl bromide has been shown to be effecbve in the field and 
laboratory when used in the appropriate circumstances. in addition to efficacy, the development of the 
remediabon strategy also includes consideration of the ability to achieve effective condifions (e.g., 
fumigant concentration) vvfthin the applicabon scenario and the impact of the decontamination process on 
materiats and equipment. 

In 2007, EPA and OHS partnered with the Nabonal Geo-spatial Intelligence Agency (NGA) to assess 
the irnpact of chlorine dioxide gas on electronic equipment In 2008, the partnership was continued to 
assess the impact of Mo hydrogen peroxide technologies. It is intended that a new IA will be established 
with DHS to complete the assessment ot the impad of ethylene oxide fumigation on electronic 
equipment. These past efforts accessed the special analyses ,  required for this effbrt by LGS/Alcatel-
Lucent. In order to provide for a comparable assessment to the past effort it is critical that the analysis of 
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the equipment be done utilizing the priority methods and analysis as developed and perfbrmed under the 
previous partnerships. It is anticipated that another equipment analysis contract (EAC) will be completed 
to proVide material analysis capabilffies, 

vi. 	SCOPE 
The purpose of this study is to determine tht- impact of ethylene oxide fumigation on relevant mateiials 
and equipment at decontamination condifions required for sporicidal ldf] in public facilities. This 
Statement of Work (SOW) covers the implementabon of the treatment test matrix, the protooal for inifial 
diagnostics, the comprehensive analysis of the treated equipment, andthe reporting of the findings. 

Vil. TECHNICAL APPROACH 
The contractor, upon approval frorn the EPA WAM, shail procure all test equipment and materials to be 
included in the test sets. The test equipment and materials, are considered expendable items in this 
projeeL The contrador shall conduct pre-screening and documen'tabon of all best equipment and 
matedals prior to exposure to the fumigafion conditions in accordance with the approved Quality 
Assurance Project Plan (OAPP). The contractor shall set-up the experimental system necessary to 
complete the fumigaton tesfing. The system shall allow for temperature, RH and ethylene oxide 
concentraton controlled exposures for up to 48 hrs. The equipment shall be exposed to ethylene oxide by 
the contractor according to the finalized test matrix. The contractor shall then re-run the diagnostic 
protocof on fumigated computers and assess the impact on the other equipment and mateHats per the 
protocols. The contractor shall provide all dita to the EPA WAM within one week following the fumigation 
test and within one week after completing diagnosbc analysis on each computersystem. For Category 4 
equiptnent, the contractor shall parUcipate with the U.S. EPA in discussions wfth the EAC to decide which 
computer systems shail be deemed most appropriate for in-depth analysis. After a decision by the EPA 
WAM, the contractor shall ship the appropdate equipment to the EA ✓ per the shipping protocol in, the 
approved QAPP. All material and equipment shall be evaluated per the appropriate protocol (as 
documented in the approved QAPP) monthly for a period of 1 year foliawing the fumigation date. 

Vifl. 	AFFORDABILITY 
This effort is labor intensive, which is where the bulk of the funding is required. The contractor shall 
procure all test materials/equipment The ethylene oxide chamber wOl be provided by the EPA and is not 
included as part of this WA 

IX. TECHNICAL RISK 
The technical fisk involved in this project is minimal. The ultimate goal in Task 1 is to determine theeffect 
of the ethylene oxide fumigafion on electronic equipment. The null and aftemative hypotheses are 
expected to be easily determined and verified. 

X. FACILMES AND MATERtALS 
All experimental 4afforts shall be performed by the contractor at the U.S. EPA"s Diecontamination 
Technologies Research Laboratory (DTRL) located on the U.S. EPA campus in Research Triangle Park, 
NC. The ethylene oxide chamber will be provided by the EPA and is not inciuded as part of this WA. 

Xi. 	TASKS 
The work to complete the tasks listed below shall be conducted in the NHSRC/DCMD's Deoontamination 
Technologies Research Laboratories (DTRL) located on EPA's Research Triangle Park, NC campus, 
The deliverable dates and availabiJity of vendor-supplied equipment shall be used by t.he contractor work 
assignment leader (WAL), in consultation with the EPIA VVAM, to determine the tesbng schedules. 

The assessment of the impacts on three categories of items separated acccirding to the analysis 
requirements shall be completed. The first category of materials (Cateqory 2; there is no Category 1 for 
this SOW, but the numbehng is maintained from previous efforts for consistency) includes materials that 
will be of typically low surface area within a building, but their functionality may be impacted by the 
fumigant or fUmigafion process. Analysis of the items in this category include visual inspekotion, surface 
analysis on selecfed samples (e.g., SEM), and standard methods for such matehals as used within 
buildings (e.g., conductivity testing). The third category of materials (Category 3) includes small, personal 
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Task  I—  Charactorization cfGthyleneOxidaSystem 
The ethyleneaxide 

Tamk 2—K0mteria|0enandand EMicacy Tmmting 
Afer charaoWizaUnn nesu|ha have been obtained in Taak 1. tha VVAM in conoubadun whh Uhm 
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syutem achievem spnhcidal ounditionsduhng o test«yn|o. Thb tas& mmy iovolve ma0eha| demand 
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Tamk 3—DnwcYwpnmemt of the QAPP/Twst P|en 
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and mffi:moyteobng i(this nouh*hs chnsen by dheVV&M. TheToot pUan shaU indudethe mmterim| 
compebb||hy tewd (e4posumwandana}ysis}fov Category 2. 3, omd4nnutaiia\mfovbyadnyvNtb 
ethy|eneoxide. ThemomtractorshaUoomp|ywVithsd|naquimements asdaUnestedoniha^C!ua|hy 
Asuunmnma 9lanning Requinmmemba Fpnn (OARF)^ included %Mth thks wmrh aasignmant (see 
Attachmen1#1 to 1Ae SDVV) mnd tha NHSRC OA nyquirannen1 ms definad }nAttachment #2 tn the 
8OW. TheQAPPmuoYbe approvedpriorhuthe startnf anywurk AdditionalimhOTmahonnelateUtn 
[Arequbemeotscanbeyoundat  

Tmsk4'DetemmimationmfTest Equipmemt, Mateeials andTest Mathx 
NR8RCisintemus$din\heeffeotsofdeoontami 
equipmenL The fumigant of interest hnthis e#ort is ethyiene cmkJe. The test mateha{s ond 
equipmentior thiy afod shaU indude thoue imams listed in Tabhe 1 forCategory 2 matehab and 
Table 2 h/r Category  3 materia|s. Category 4 Equipmont uhoK include desktop oompuh»ro nnd 
moniUoru uonsbstentwhh thooe uoed in prewkous ma8ehm| oompaUbi|ity projects, these hemoane a 
DeU DpiiP|ex 745 Dasktop Compuhm[ a DeU 15 inoh Flat Pane| 7Nonihmr (eee Appendix A fbv 

USB keyboard mnd moune, and a nomputer ond mnndnr povmer cords ood 
connembng onabg viden umWe (SVGA). IfUhe modo! 745 onmputer is no |omgar evaUabl» eo 
nquivm|entnodw|whw||he selechedbytheEPAVVAM. AUmnateduls andequipnentxequiredfoodhky 
tes§ugmhaUbepnoumnydbythmoonhsctorawmxpendeblebastmatehels. Add0ona\rn ~ehalsend 

his list by the EPA WAM providedha i t is within the available levelof 
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test condifion. The contractor shall assume that 8 computer systems shall be procured to complete 
this project. 

Table It Categofy 2 Materials 

Material Description Supplier/ Part Coupon/ Sample 
Manufacturer Number size 

Type 3003 Textured 0.0626 inch thick McMaster Carr 88685K12 2' x 2", 3 pieces 
AJuminum sheet 
Alloy 101 Copper 0-064' thick polished McMaster Carr 3350K19 2' x 2% 3 pieces 

electrical grade, 99.99% 
pure 

Low Carbon Un-milled 0.0625" thick McMaster Carr 6615K29 I I/V x 2* , 3 
Steel 
Type 316 0.0625" thick 2 B finish McMaster Carr 9090KI 1 ' 

 pieces 
2' x 2" , 3 pieces I Stainless Steel 

Type 304 0.0625' thick #3 finish McMaster Carr 9085KI 1 2" x 2' , 3 pieces 
Stainless Steel 
Type 410 O.0625 " thick McMaster Carr 9524K62 2' x 2* , 3 pieces 
Stainless Steel 
Type 430 OV2* thick unpolished McMaster Carr 8457K43 1* x 2", 3 pieces 
Stainless Steel 
Type 309 O.0625"thick McMaster Carr 9205KI51 1 Wx 2' , 3 
Stainless Steel pieces 
DSL Line Phone and DSL connectors McMaster Carr 1522T23 1 piece 
Condiltioner embedded wfthin 
Incandescent With electrical switch McMaster Carr 1627K48 1 piece 
Light 
steel 2'x3'x1 Y2" McMaster Carr 71695K81 I piece 
OuVet/Switch 
Box 
Siiicone Caulk Applied to switch box to test McMaster Carr I 7582T15 1'x 1" 

sealing capacity 
Type 3003 Texturied 0.0625 inch thick McMaster Carr 88685KI2 2" x Z', 3 pieces 
Alurninu ►  sheet 
Yellow SJTO 300 16/3 AWG, .33* OD McMaster Car 8169K39 3 pieces 
VAC Service 
cord 
Smoke Detector Battery-powered Ionization First Alert SA304 I piece 

sensor with baftery 
Laiie-rprinted Stack of 15 pages (first 15 RTO-E340-PS NA 8 W'x 11" 
paper pages of this OAPP) HP Color 

LaserJet 
Ink jet colored Stack of 15 pages (test page HP DeskJet NA 8 Yi"x 11' 
paper used in previous work) 932C 
Color 4" x 6* Kodak prooessing WaJgreens NA 4' x 6", 3 pieoes 
PhotoqEaph 
Static Intercept 20' x 24' x 0.003' bags basal Technical NA 1 piece 

49-S.  products 
0.125'thick McMaster Carr 85861<1 01 1  I/x"  x 2 ., 3 pieces 

High density 4 mil HDPE stretched McMaster Carr 8552K81 2' x 4", 3 pieces 
polyethylene across PVC tube 
plastic film 
Low density 4 mil LOPE stretched across McMaster Carr 8553K814 2* x 4, 3 pieces 
polyethylene PVC tube 
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Material Description Supplier/ part Coupon/ Sample 
Manufacturer Number stre 

plasbc film 
Duct tape 2"wide Premium Duty, Fed. McMaster Carr 78312A7 12" long 

Spec. PPP-T-60E, Type IV, circumference, 6 
C4ass I. Used to seal plasbc pieces 
films onto PVC  tube 

PVC plastic 2' x 4" rectangular tube, McMaster Carr 85095K95 1" length, 3 
1  0.098* wall pteces 

Table 2: Category 3 Materials and Equipment 

Equipment Descdption Manja:jtu:re!r Model Number Sample Size 
Personal Digital Handheld Palm Z22 I piece 
Assistant (PDA) 
Cell Phone Pay as you go Super Virgin Marbi I piece 

thin flip super phonic (KyGcera) 
ring tones fUlt color 
screen 

FaxtPhonet Plain-paper fax and BTother Fax 575 1 piece 
Copier Machine copier with 1 0-page 

auto document feeder 
and up to 50-sheet 
paper capacity, 512KB 
memory stores up to 
25 pages for out-of- 
paper fax reception 

Data CD Softwiare CD Sna 1 01-0170-026-000 1 piecet 
Data DVD Standard 21331 DVD  Wamer Harry Pofter And the 1 piem 

Video  Brothers Sorceret's Stone DVD 

The contractor shall provide technical support to the EPA WAM in the final decision on the 
materiaVequipment to be included based upon an understanding of the objecbves of the study and 
the physic-al propertiesfbehavior of the fumigant. 

The test matrix is shown in Table 3. In Test 2, computer system test set will be fumigated 
individualoy. Thus, three fumigation cycles (or runs) will be required to complete Test 2 (tumigate all 
3 comptiter system test sets). The exposure conditions will be determined through scoping tests 
with the ethylene oxide system. The conditions will be chosen and documented in an amendment to 
the OAPP. BecaLise of the expiosive nature of ethylene oxide all systems will be fumigated in the 
off state, 

Table W Test Matr x for Categoq 2 and 3  Materiala/FSuipment 

Equipment 
Test Power State Treatrnent Conditions Condition During 

Fumigatlon 

1 Off Ethylene Oxide: RH, T, and other conditions to be 
determined 

2 Off 
No Ethylene Oxide.-  same fime, humidity and 
temperature in Test 1 

0 



Tabl[938: Test Matrix for Cateaory 4 Materials/Enuipment 

Test Equipment Power Stata Treatrnent Conditions Condition During Fumigation 

I Off Ethylene Oxide: RH, T. and other 
conditionsIo be determined 

2 Off Ethylene {xide' RH, T, and other 
conditions to be determined 

3 Off Ethylerte Oxide, RH, T. and othe'r 
conditions to be dietermined 

4 Off No Ethylene Oxide: same time, humiddy 
and temperat ure in Tests 1-3 

5 ON ar ;ation oonditions 
02,  75 %,RH, 75  OF, 3 hrs) 

Task 5 — Conducting the Compatibility Testing 
The contractor shall conduct the tesfing described in the QAPP that will be developed in Task 3. 
This sbafl include running diagnostic testing on all equipment, including running the PC Doctor 
protocol on ail computer systems. The PC Doctor protocol shall be provided by the EPA WAM. 
Digital photographs and documentabon of the appearance or relevant properties, consistent with 
those defined in the QAPP, shall be made prior to exposure of the equipment/materials to the test 
condifions. The: contractor shall assemble the necessary fumigation equipment to conduct the 
treatments. The equipment/materials shall be treated in accordance with the finalized test matrix to 
be included in the CAPP. After exposure, the assessment of th.e impact of the fumigation on the 
equipment/materials shall be performed. The assessment shall include completo documentation 
and digital photographs of all items. For computer systems, the PC Doctor diagnostic protocol shall 
be run post-exposure to the fumigabon condftions. All assessments, including PC Doctor, shall be 
made monthly for up to one year following the fumigaton event. 

Residual off-gasing from the matedals and equipment shall also be investigated after expcsure to 
ethylene oxide. The contractor shall determine the appropHate methods and test matrix for the 
assessment of off-gasing. This shail be approved by the EPA WAM in the review/approval of the 
QAPP. As an example, after each of the three fumigation cycles compdsing. Test 2, off-gassing of 
ethylene oxide shall be determined by using an appropriate monitoring method. Off-gpsing for 
relevant materials (e.g., gaskets) and equipment (e.g., cellphones) shall also be completed, The list 
of equipmenVmaterials to be included in the off-gasing analysis shall be proposed to the EPA WAM 
by the contractur. 

The contractor shall coordinate shipment of Category 4 equipment for analysis by the EAC 
according the packaging and shipping method to be defined i ► the OAPP. After each fumigaton 
cycle, all coupons provided by the EAC in the computer syste l ►s shall be sent by the contractor to 
the EAC fbr subsequent analysis. 

The execution of the test matrix requires that the expedmental system be set-up in which the 
equipmerit and matetials can be exposed to ethylene oxide at controllable conditions (temperature, 
RH, and concentrabon). The system that the EPA is procuring was developed by Andersen 
Products. The system includes the chamber and aeration system. The contractor may be 
responsible for ensuring compliance with all necessary safety requirements which may include 
connecbng the chamber to an exhaust duct. Data, from shakedown runs shall be presented to the 
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EPA WAM prior to commencement of the-test matrix in order to prove adequate controls, as defined 
per the data quality objecbves and indicators specified in the approved OAPP. 

I 

The contractor shall develop the health and safety research protocol (HSRP) for this work and 
obtain approval from the contractor and U.S. EPA health and safety officers prior to commencement 
of any stuclies with ethylene oxide. 

Task 6 – Reporting 
All data collected per the QAPP shall be subrn4ted to the EPA WAM within one week after the 
completon of the analysis. SubmMion shall be via posbng on the NHSRC share ddve. 
Additonally, data on the ,  Category 4 equipment shall bLt,  submitted directJy to the EAC with a carbon 
copy to the EPA WAM. This shall include copies of log books and all reievant efectronic files. All 
data shall be OA/QC'd before being sent to the EAC. - 

The contractor shall subtnit a draft report on the compilafion of resutts from the efficacy testing and 
matehal and equipment compabbility tesbng (Category 2 and 3 only) by 3131/11. The report shall 
include photographic and graphical documentation, where appropriate, to support the findings. The 
report shaii be provided in both hardcopy and electronic (MS Word) format. This report will not 
include the results from Category 4 items. 

Xii. DELIVERABLE SCHEDULE 
• On a monthly basis for the duration of the project the contractor shail submit, in eiectronic 

format, progress reports summarWng technical progress (including estimated percent of 
project completed), probtems encountered, quarterly and cumulaUve financial expendiLures 
and cost and schedule vadance, 

• A draft report shall be delivered to the EPA WAM by 3131111. 

Table 4: Deliverable Schedule 
Deliverable  5ite— 
DraftQAP1='/Test Plan  1 monthafterTask 1 ends 
Final OAPPfrest Plan  2 Weeks aftcirreviews are retumed to contractor 
Data summaries  On-gLing 
Draft Report  3131111 

xiii. 	REPORTING REQUIREMENTS 
• The Contractor shall prepare Quality Control data reports of all facility-spec ific data. Each 

Quality Conttol report shall be in a format suitable for EPA/NIHSRC publicafton and shall 
discuss how well various measurements described in the OA plan were met. 

• The monthly invoice reports for this work assignment shall provide a detailed description of 
any equipment or expendables that have been purchased by the contractor for use on the 
projects discussed herein. 

• In lieu of a rinal technical report joumal papers within each task may be submil tted at the 
discretion of the EPA WAM. The papers sball be authored or co-authored by the EPA WAM, 
at the discrebon of the WAM. To serve in lieu of the final report, the journal articles must 
contain all of the relevant information that would have appeared in the final report. 

• All products developed under this SOW (e,g., the above menboned te&nical report) must 
conform to the requirements of EPA's Handbook for Preparing Office of Research and 
Development Reports (EPAMOO/K-95/002). Substantive portions of this handbook can be 
found at www.epa.govinhsrc uhder the policy and guidance tab. 



NHSRC QUALITY ASSURANCE REQUIREMENTS FORM 
Attachrnent I to the Statement of Work 

I GENERAL INFORMATION 

Title: 	 The Impact of Decontamintion Technologies (Ethylene Oxide) on Materials and Equipment 

Description: 	 Ethylene Oxide 

Project 10: 	 DCMD 3,26C 

Status: 	 Original 

Number Ammervded: 

QA Category: 	 III 

Action Type: 	 Extramural 

Peer Review Category: 

Security Classification: Unclassified 

Project Type: 	 Applied Research 

QAPP Status 1: 	Not Delivered 

Vehicle Status: 	Existing Vehicle 

Vehicle Type: Vehicle Number: 

Work Assignment Number: 

Delivery/Task Order Number -, 

Modification Number: 

Other: 

EP-C-09-027 

TBD 

TBD 

TBD 

If you are processing an IAG or CRADA, the responsibility for QA must be negotiat-ed within the agreement, The 
TLPs in consultation with the QAMs in the various organizations must agFee on, and document, which organization will 
take the lead for QA, the names of the QAM and TI-P from each organization, and the QA requirements that will be 
adher-ed to during the agreement -. Include this info in the IAGICRADA package. 

II SCOPE OF WORK 

Yes 	Does the Statement of Work contain the appropriate QA language? 

The awardee shall comply with all requirements as delineated on the "Quality Assurance Planning Requirements 
Form (QARF)' included with this extramural action, The contractor shall prepare a QAPP in accordance with the 
R-2 and R-5 and/or the attachments provided with the SOW. The QAPP must be approved prior to the start of 
any work. Additional information related to QA requirements can be found at 
http://www.epa.gov/quality/qs-docs/r5-final.pdf  

Yes 	Does this extramural action involve thf,  collection, generation, use, and/or reporting of environmental data; the 
design, construction, and operation of environmental technologies; or development of software, models, or 
methods? 
(If "No' then skip to Section IV, and sign the form.) 

No 	Will the SOW or any subsequent work assignments or task orders involve any cross-organizational efforts 
within EPA? 

No 	Has a QAPP already been approved for the activities specified in the SOW? 

Is an appijcable QAPP in the process of being prepared, revised, or approved by EPA personnel for future use 
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N/A 
by the contractor? (QA approval must be obtained before the contractor can start work.) 

III QA DOCUMENTATION OPTIONS 

All documentation specified under "Other" must be defined in the NHSRC Quality Management Plan and be consistent 
with requirements (jefined in EPA Manual 5360 Al. For all items checked below, there must be adequate information in 
the SOW (or its appendices) for the offeror to develop this documentation. Where applicable, reference a specific 
sect'ion of the SOW. (R-2 refers to EPA Reguirements for Oualitv Maa4geMeDI Alan$ 	R_- 2 	B-0 1002 _I (EPAl2401 I 
03120101) and R-5 refei -s to EPA Reauirements  for Oualitv  Assurance P ect Plans (OAIR-5) (EPAl240IB-011003, rQL 
03120101). Copies of these documents are available at hLW:11www.gpa.gQ"uaJitv/aa  agfs.html. 

After Avvard Documentation 

Not Applicable 	 Documentation of an organization's Quality System. QMP developed in accordance with: 

Not Applicable 	 Combined documentation of an organization's Quality Systern and application of QA and 
QC to the single proiect covered by the contract: Developed in accordance with: 

Other 	 Documentabon of the application of QA and QC activities to applicable project(s), 
Developed in accordance with: 

Explain: QA documentation can be developed in accordance vvith R2 and R5 or the 
developer can defer to attachment #1 (QAPP requirements for APPLIED RESEARCH) and 
#2 (Quality System Specifications for Extramural Actions) 

n/a 	 Programmatic QA Project Plan with suppiements for each specific project, developed in 
accordance with: 

Not Applicable 	 Existing documentation of the application of QA and QC activities viill be used - 

IV SIGNATURE BLOCK 

The signatures below verify that the Statement of Work (SOW) has been reviewed to ascertain the necessary QA and 
QC activities required to comply with EPA Order 5360.1 A2, that the COR understands these requiremetits, and that the 
COR wiii ensure that the quality requirements indicated on the previous pages of this form are incorporated into all 
a5sociated SOWs. (Signldate belovl, obtain a concurrence signature from the QA Staff, and subtr7it tiie form along 
with the other extramural action documentation,) 

S E 

Shannon Serre 	 09/IS12010 	 Ramona Sherman 	 09115/2010 
NHSPC-10 Technical Lead Person 	Date 	 NHSRC-10 QA Staff Member 	 Date 

QAPP REQUIREMENTS FOR APPLIED RESEARCH PROJECTS 
(from Appendix B of the NHSRC OMP) 

An applied research project is a study to demonstrate the performance ot technologies under defined conditions. These sttidies are often pilot-
or field-scale. The following requirements should be addressed as applicable. 

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS 

The EPA Technical Lead Person (TLP) shall be responsible for obtaining signatures of appropriate project participants on the signature 
page of the CA plan, documenting agreement to project objectives and the approach for evaluating these objectives. 
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^uistribution list shall be providedwfacilitate the distributionmthe mostncent ,current versionmthe,qAPPwall the principal project 
vamcipnots, 

3ECTOwtV. PROJsoTos8CmPnom*mDoBJECnvEs 

1'1 	r*opvrposeof stuwyohamouclealy stmeu 

1.2 	Tuep,mres.#a.mcnitv.anu*renwmnmemmsystemmuetexeuohooucuescnood. 

1.3 	Pnojectobjn*mpschamue clev4ymateuanmidenmedaspwmaryu,nm+cmmov. 

seoTmmz.o.pnoJsCTonG*m|zAT/Vw 

21 	xeypwn,sn<com'actm,each organizmion/nvuxegm/:vp^ojects*anua|unntm=u. 

2.2 	AnoA Managers and their relationship in meorganmatmns(/^.moauonwimmeao»vrganuatiun)shal|oementmeuwim 
rviva=e/hm,*eCmwanawe,isinoenvnuvnto/pvdemmmna8omon,. 

23 	Respvnsibilities 4DI all other project  patlicipants and their relationship to w^mrpoojux participants shall be me"uomd.meanmnmut 
vmanwaupnxowspvn^iu|em,p|o^mno.umwmunon'oom le collection, samplecumvuy.moaouremenu(/e..mnalytuu|'pxyoica|.anuprocexs). 
uammdvo/inn.dma"a|muou^ ' anumpmrtprepamtioneoaobmc|eanyiuenonou. 

SFCT|ON3,0. ExPER|wEwTAL APPno&CH 

31 	Txegenera|apnroac»uoumolest cvnuiUpnsm,each expmnmonw|phasnshaoueomwuoo. T000mostica/memousmatvmnue 
vseume,auatvtheumu(/e..Amov*.n'svmma'yomteu/co)oxvmgbememmeu. 

(NoTs As deemed appropriate to the project by maTLP.meimo,mononeques/mdmsectinnsn.z.3,3,smuo.*mayuepresentemxerev'm 
Section 4; the information requestedmoocinnnasmeyuepmmentauxe,^ori^Secno^5;anuma/mmona,mnmquenteumsactmonnamay 
mapresem=uhe^eo,mscuiu^7.) 

3.2 	The sampling strategy sxenue inc|uwenanumiuennamum/bcpmsen/eutn4emomstra'e tm`/mestsoegyisanv,opnateux 
meeonun'imarypnioct object^ms./e ' ndesznptwmo/mwotaosticv/metnnuu,emie"oocmtiopa/rvswutuso/eu^amp|e s^psonunvmmarm 
uamplessxaxoanmvidau. 

13 	Samplog/mo"itoritig points kr all measumments (ie., includirig locatmnsand accempmmts) shal|ucmomwed. 

3,4 	Txo're«upncymsamp.ing/momtori"oavwms.as wenasme"vmu,rs fo,eachsamv|etypeonum,townonm`anuep^ovmro '  
inmvui^ymCenureserveoamn/cs. 

15 	Ai/moasurememu(i. ~ ana|yocal (cnemical ' microWuxogica|.assays].px»sira|.angnnocaos)v000ue idcnnneum,oa:osample 
typew~nmceua.onuvrojoct-opecmc/argatamolytcosxal/meimtouanuuassiUeuascmioa|o,nomcm/ca/mmeOApp, 

3.6 	Txepmnnouuppmach(stoiistirmanuannon-stal/stica/>mrevalv000Qp"ojeotmbject*va g`uvuem*udou. 

GscT/nw*4SxwPuwGPRoCsDUREs 

*.1 	wxeneverappnceme.memmxcmvswdmestomosxoteauy-smtecnnmtioosu*a||umuoocnbed. 

* ~ 2 	xnm^nmte_sp=cmptacm/sma'mqyamectsvmpong/mun/xmnonmueuu^es snaxueuw+c,meu. 

4.3 	xvvsmep*p*muonneuu=uv.m,moamplmoonum'onnomhm/oouescouew, 

4.* 	eac^s^m ongimnn/umngprm:euvn=muoosewsmanuemaoumneunrmfe'enceo. xcumpmsunou'q,mnnoommp/=s.mvw* 
rmc*d"remsxanumuouc,msm. 

C5 	For samples requiringa split sample for either QA/QC purposes or xxnxipmen/ma differentmuuramry.tnrQAppshaKmeoufy 
mmois'cspn*smlefo,spluungsamn/es'anuwxorwmosnmonn/epnm`nnvd<e.g.nomvvmvm/obf. 

4.6 	|,oamnlingymwnonnnocnu/pmcmisvsemtocuneocmica/mmo,uremcntuotm(/e.v,eutuco/cumtemennmooncem'o/mnora 
rmica/nacsmvter) ' meoxpps»aodenoibexm*mes,mponoenuipm=nt/vcaxurateu.me/requen9alwxichuivcaounateg.anume 
ncceptonoao//omo/orcn|ibmnonu,ca|iura/ion"aJocaunn.esanpwpriate. 

*.7 	irsamr000/munxo,/nqwqmvmen//svsedwoo/wctcntica/mea,mremexuata.mecwppuom|oescnuvhmwc,oms-conmmmmio^ 
hwxweensamp|+siouvwdmu. 

* ~ 8 	ToaoxpPsha|/muuueauiscumsmnmmavmcedunsoououweu/oa,ovn,mm,enresemeo"es,mp!eso'e"noacteu. 

*y 	A/istmsamnlevuamuin"wbepmleuau'wndmeswmnleomovntmquiraukvs*m`analysis.muumnoOOs,mmnona|ysis'm,a: 
u"specnmu. 

*.10 	contamorsvav*uosample'ooemm"'transpon.and sturaoaw,eacxsmmp/etypenhaoueuoscubed. 
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411 	oescrme^mwsamnlesurevniqvelymenomed. 

*12 	 re(rigeratiom.arWifi,a/ ~~ etc,).incmmnnopacificomsemx.eqmpment.onosvnplies 
nquveum,ommplepeaawm/onmmnmouescnbed. 

*.13 	Hwm|noomeneqv/rememmshmnbenutem. 

4.1* 	pmceume,mrFacmnga,mshinpinguamplesshaobeue,cxbeu. 

*.15 	Pmpsdureommaintamcxain—cf—uustou (e.n, 	 uunogtmnsfe,^nmthaxemtnmelaoun,/my.mme 
iauorawmanonmonocuntrac/o/nangsvumntractnss*anue desz,ibeotveosvemmoampieinlegmvisma/ntaioeu. 

*,/s 	oemn|earcxmo|eqoiremen,s fo,esch re/evantorga^uotmmvmaouepmvmeu. 

SECT{0w54TEST|mGxwoMExSVREMENTPRQTOCOLS 

51 	eauxmeasummemtmm»miwoeusedsoaobeuescriheumormi|nr/eferenced. woumoa"uos'oEPA—anpmveuors/mo*ny 
vawateum*tmmovom/uwopccifted. 

52 	Fo,"nnFovenmamomo.vemicaxu^ua/a applicablew expeCedmoucasoxaobeiouvumumtheQ*PPmvaninome0xpPaxan 
p^wium^vmeocema/mmpmpoarumemou.scspumeu/ac:ilewopmeuesieovewp,mavce. 

5.3 	po,rnwasuremeotowmoxreqvtraaogib,ated system, the QAPP shall include specific calibration»moewvreoovpncamemeacx 
project target amaly/e ' anw the proceduresfor verRying umx/omw|onuconunwnVom/m,aonno(ino/vo/mVonouencynngmoepunc*oriuxi a- ' onu 
conecuveamnn,muopmrformeunaccentance cmenamremptmet). 

SsCT)Ow6.0.o/voCcnsoxS 

6.1 	mammimcrn.tneOApPomaomcluuonumnutmiveoccep!ancecrxerimforO^vWemvesasovciated*xm»:ruracv.n"ecisipn. 
oc'emonxmus.wnucomple/enmm`m,eT/ma|meas"rem*ma(promcss.v»ndc*/.anaaoatyxo,|.a,onplicame)m/eaonmamx. 

&z 	*nyauumo^a/vniect-spnuocoAoNec/wrssooxoen'eucn/eu,mc/vuinnaccepmiicrcmexa. Tmuwcmdes/mmsnvmasmaas 
us|o*ceeqvvemon/n. 

63 	Txe spccmcpmceuuesuseumao,ese*xmentmouQ*objeo/kmosouuuemnvueoc,ivad. 

s.* 	TheQAppmmanoo|aw1Vesoeoi|mm*rOCcoacksunmorpmcwuvns(ag..monxs.ou,mgutes.con|m|o.etc.)used forme 
»mject.umnoemopumb*ramn, 

6,5 	Fo,eomonocirieuoComm*u, procedure, regviredoeomeociox'associa,aua:revtanmccom'ia`anucvmec,**actmnmtouo 
prmonncg i/aoepmmcec,i,enao,enot motshoxboinuudnu. 

SecnOm7u.cwTAREponnmm.mxT^nEmuCnow`^moDATAvwuoAT|ON 

7,11 	The reporting requirements (e-g,, units, reporlijig method [wet v,uryDm'emcxmeoaureme*tanumatxva000uememi//od. 

72 	Thoue|xm,am^sexpecteuonm eacxorgpn/zaopnmspmnsiolem/oeuarmmuoratmry acovmessxaoue//stwu, 

7.3 	oamreuuctmnnmce*v*sapexmc/omenmjec.aova/sospec/octwouchomanization.shanoe=umma'izeu. 

rA 	oo/e,a|matmnpmoeuu,es specmc tueacxomuoizanunuseumewaureme°en^il/uop,pccuratoprojeotuvmminte,nalann 
evterna|uiw^tsnhm/uusummanzou. 

7.5 	ovwstorage reqviemamvfo,ecoomooizaoonsoaxuapmmdeu. 

7.6 	Tocpmguctuccumnmmatwxmapmpaemm'mvpnojcct sxaouaspecioeu( ~g..iuvmalamc/w^nnm,nnon.e1c,). Theom=nts 
n|'hmuocnment cvowemm.e^cpd tuanHSRCo,proomm-swacmcowp.xanvrocmpte. 

8ECT|ow8.o.AomEsaMEwTa 

81 	TxecmrPaoanm*nofy anschevveuauuim</e^mnmtechmica|sratemauu.ts [TsAs]anupewmnn°moeeve*aoona|PsoDtoue 
pono,med ' w»^vwnpenormmwx*ovuit+anuvhumxxmoe*emenvmt,o*oxs. 

8.2 	rnvQAPpshal/wo"iuepmceuuresmmwre tu,eku/oned t»mt wioensvremp/necessaryvvrreotivoacxmnnwouepem,,meu, 

o.x 	Txe,espomsimananw(-ies)mr/mpleme"onocorrect*emcoousuoanuame^ooeu. 

SeCT|ougo. nEpEnswceu 
nefe,onceoo:enoepmvmeawxxe,mmebom»vlmetemtasmnmuteso,inasepvratcwemor, 
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0HSRCgA 
Tothe Statemmntof Work 

EPAs 	 website. 

m000uma^mswxoEpxurdersn6u11 A2, conformance to ANSIIASQC F4 -must be demonstrated by submitting *mnva|nyuvmmematio^ 
described herein. All Quality documentation shallue submitted mmeGwemmemfo,rexiew.7xmGovem~on,vW|/reviewandnxomm* 
quantyuocumentatmo.wmhcvmmeo/u'mn:m*|cmeeppmvo|u,uioappmwa|, If the quality documentation is not approved ,  x mustuennmseu 
mauuneswo||cvmmenoanuyha|lucre*uurnitted tomoGovemm=otm,appmwm. vvorkin,mvnueovvoompotmdmaoo|lectiun.genemxun. 
use.vrreppmmoohax^mcnmmeoo»vnmmeuvvernmentoa,apnmve tocvvanty000umeomivo- Thonmo/ny*wsvonoepmVnctp/mn 
(oApP)oha||uenuumwtedmmesovemmmn,at/emstminv(3o) uavspn.ormmeuegmomgcxanyenvimnmentaivata gathering or 
saneraov"amiwNinvme,munowsufficiamnmafo,re*iewvnurems/nn,mbe mmp|eted.xua,m,ovprmmentxas ap,m"eumevvo|/ty 
uwcumenu^tmn.mmCon/mom,nhvUw|mimnlenemt itnaxmmanonuvpp,nvau:ymcGove,vmmnt 

_ 

These requiremnntstypicmhpemainmsimgleprojoctefforts.nemmsp=uncanonomre: 

0> 	a description m the organization's Quality System (QS)and information regardingnow this OSmdocu*=nted, 
"vmmvnioateuanuimpwm,mmu; 

pV 	anv,y^nuauone/cmertoonwmsumpnamoomtxppxnvncovn; 
(3) delineation of the authority and n=pon*m|mowofmhe Ommmctiuq 
(4) meuacxg,vunuanu°xmunv"peo/tnecmporsv"nr|wxvwi8vpannionnuu, 	anu 
(s) 	txwnman/zaumn'moeomm|mpp,nauxm`,accvmposmnumeoAmp*cmcouo^m/nm000W. 

Category LeveY Designations/determinamthekyveimfQArequiredl: 

| 	p~v muu~upm~~~mq~ ,meo#m ~~ m, m~eme 
~-1 	

--~— 	
Requirements 

 

| 	| 	Cateymyxpnojmct - applicamato studies performedmgnerate data usedm support mme 
m0muxvnso,*mndards.TheQ^ppohai|admreoaoelenoots|isteom^spAneqvvmmootsm,oApxojeaPlanm ^ EPxQmn-5. 
ca»rymwU|pmoject'annncaule toprojeommv^mmgappliea reneaxmo'tesxnv|ogweva|uaVons, ToeoApPmhaxnoumxsmm 

L~J 	appiicaWemvcuvnom^spxn°nv`rema^|sforoApnVectpu^n.epA QaxR-5aovunmoummem*omo'soMP ~ cmpP 
reqummmrotsm'meopcoinun»ojuukme(uoe»o/o*). 

[
—

1 	oa'egmv|vp*ojrct'apnxcau|empn4nc tsmvo/wosuauc reoearcxo,preiimmoryuntagvme,inoactwoes. Txeo^ppanax 
auurexomeonpncameuectmmo,^se^neq"}remenmfo/QAnojeup|ans.epxQ/un'ma"vvninouinmrm*oeC's OmP 
OAppmqui,emevuxxmaspecincp,ojoot typ=(s^000/ow), 

ProjectTVpas: 

r»eseovwmemvrw*omC'suAppnn«ui,emwms forvaT/ou*nndmut tynasfrum*ppenumammmwynnouMp(oxxep+wxe"e 
mxnn4senmoau).m,ecvuuenweu,mmtyn/na/lywnpxuamvsamon^o/e-5(spwneqUimm,utsuvcmpndcctr/aus)anaurp 
intenueutvsemeunmu,a,00ypo/m*menpmvvnnoa OApp. Txem|utmw^ameirmnn#mayvmrtteveiry reaeurcoouenanoong 
oAPP'smwmconmnntoapp|io^menemmns vxn-ninan"vtxatmxvoewnbeume,oveumhp|annnuunpmphatnQounoOCmaasvmsm 
anao,^m#m*uataa'eoraunnuuteqvm|tyvouquanx/vmNme.,mm*ueupvrpoeo. 

Appliednesearco 	pertains to a study performed to generate data to demonstm 
pmcesses or techn 	 uddressall 
xaqmremem;u,teuin~uAppRequirememym,ApwmmnemeamxPrNeus onmxnpenummmnmwHSncQMP. 

| 	| 	Bani*n*uv",c^Pr4w*t pertamsmaomuyperfovncumoene,atpvp#vnnomava|vat,vnpmwcnmev,/es.processas.o' 
L_] 

	

	teoxnv/voiem. Txeoemumonme oftenmaon*oca|e, Tnocwppsxm/auumssonreqvi,emrnuust*i.n~qappnnnm,eme^tsm, 
e^s/nnescnompn8eots~ hq=AnpeouixoormmmHsRo0wp 

~—~ 	oom/sn.cnnstmuoon.onmn, Open^nvmmsm*ironmenm/ euxnumoypr~ rmt '»am~momenvimnmoma/ ~cwo| 
~_1 	ueoigomu.conm,ucteoand/vrope,at,duvanmo,fv,spx. Tomo*Ppsxauau*,cexrenuuem=nummespxQva|ih System 

umcumam^GomanceonOva|xy*avvmnoe fo'Envimnmamn/Tocxno/ogyovmien.ovnxtmcxvn.aouonamuu^^t-11.ot 
For additional information, you may ,efe,tvpartcov^Spe;incatmnsanu 

Guiominesm,0va|ity S»stnrnnm~Env/mnme^to|oataCv||muiononoEn"irovmeota|To'hnv|vev.^^wS/msooe*'/ny*.xmencon 
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Society for Quality Control, Mowaumee,vm.Jammry 1995, 

[~ Geospatial Data Qvmity Ass 	 data 	 w  
geospatial appl ications. /^e Q*,,»nanaoo 	 en~ ,n E,xu / 	 `svmanc e m^anoqmuv/ 
mmn Qmmx ~ aamv~ncrpn8,~ P|aos^ G~bs;* 

F
—

1 	 c ~ pqnamvm,xuaxvn,°oe~ me~ /snvexisonowsnda~ memc~ v,ao taooammemvuneeusm 
~_1 	

---
"~ ca  —',~/ 
	

n 	o 	T» 	n ~ omh~~ m 	cwpmo~mv~ nen~Ppo aoamgesmoxmqmrememm|istemmTzxppRoq"irememnm, 
Memouor,elonmo^tp,ojecx^rromappano=ommewMonCQwP. 

[--| 	Moae|Dme/mp,n,mpn~e t | / u 	ot 	w m 	~=l 	/ dm 	 pnin~uc smc»um ir 
~-1 	memap~m~ en i~ a |. ex: 7occ^Pp ~a|'' dd 	

-~~— 	
Quality 	

—
m  — T u~p'camrQuv'/ty 

xovurancepn4ectpmnaxnMnoeong/ o«M at 

| | 	namn|inuanmAna|yoisProjoct'pertamsmmenol/achona"donahmisn/nmmp|eovmtonuobje*me,omarmonmp,nvide 
L_J 

 
characterization or monitoring information. Toeuapps»aoaooressaoreqv/em*ntaVmeoin^oAppneqvimmrntsm,oampono 
onuana|ysisp,ojeus''onmApvenommm memmsRcQMp. 

r
—

~ 	Secu"uaryoatapnojo«t-nenams/vevw/mnmemta|oetacooecteufromn«xe,svomem ' byu/m,sp^.matveuseum, pu rposes  
~—j 	vme,man/»oseongmaxyiotenu,d. onurces mmymc|v«e/keramre.inoustrysuwoys,00mnxmounomnmcompvteozeu  databases 

onuinfon"uboneyxtemm.and*nmn"ce,izauurmamemohcv|mooe|su,envim*mema|proces,es. T»vOxPPo^aoodoreasax 
reooiremen,siisteum~oAppRequimmrnum,SmmnuaryoataP,Nects''homxppevoixavrmewHsPCowP, 

F
—
~ 	snftwancoewo|opm=ntaqunata ManoQementpuiw't-m;rtwimmouVmareuevewpmpnt,yvm°a,elxommm,r 

[_1 	svstemvdo.emnmam.uatm^mneuv,ignavdmamtnnance,ua'uvmxuauvnonuvpmnmatmoaystemx. TxaQxppsxooaourogsvo 
renvvementsnuteuin'cmppReqmmmemnm/ov*wa,eoe"ompm*",p"4ects'vnm^npenuixao,memxmncOmP. 

Defmitimns: 

snumnm*nta|oota-Th"noure any maa urement or information that describe environmental nmce,,eo.*catmn.m000 mums ~ eovlooico| 
'xheanmeVacumrecu oommnoavmments ' pmuvceuoo~aonwarewmmnuem vndoumpileu«ummoe,pmmessuu`mnmatauasesor 
mentennure- noapA ` environmemal datamuumo|nmmatmomllect000ireo,oummeuouremamu.pmoucedoomsouwareaoomouvls. 
anocompneufromo/or,sow,cessuchasoata»*xasv,|mm,amre. 

|ncremenxatrvnmns moementa/momnnispammm"umo."onowwurk. 

Quality AssuranceProjectrlan (QAPP)'^GAPPua document that describes thenecessary qualityassurance, quality control.and other 
tedmxca|amwms that must be implemented to ensure that the resuits of the work pefformed wNnmisfyu=matedp,'fomanceoitemm.x 

mmudcalluhe sciantific precautions,mch as caliurationsand duplications, 

desmibe^ 
and staff, (inesmauthority , a nd required interfaces 

~r.~_,_'—".—p__—~.__~._-'__—n~ '_—__ A 	 ------_—~—__~_, 
vndmprimarily app|icablemmulti-year, mm/*projectwmds. An organ iza 	m'smMP shall address all elements listedmthe 

me means by=mch an organizationits quality aspects in a systematic, organized nmnner ano 
pm"idevaoumm*^rkxnplao".nn./mv/emenhnu.armesseya/ng°mmpem,nneu uvaoorganizwvnwmm,00nvmpvvt°qvmednuaWw 
ossm,amzandqva/xrco*,nmactivties. 

R~ EPAneqmrememfoxouamyManagemcmPlans (Epm240/8-m/002) Mafch, 2001 

ne spxnequirememsuxuvality Mamagemeopun (EpAJ240Ioo11002) warch,z001 

paoc6p,7 



Substantive Change - Substantive change is any change in an activity that may alter the quality of data being used, generated, or gathered. 

Technical Lead Person (TLP) - This person is technically responsible for the project. For extramura{ contract work, the TLP is typically the 
contracting officer's representative (COR). For intramural work, the TLP is typically the Principal Investigator. 

Abbreviati.ons : 

COR Contracting Officer's Representative IAG 

NHSRC National Homeland Security Research Center QA 

NRMRL National Risk Management Research I.aboratory QAM 

QA ID QualityAssurance Identification QMP 

QAPP Qualily Assurance Project Plan SQW 

QS Quality System CRADA 

TLP Technical Lead Person 

Interagency Agreement 

Quality Assurance 

Quality Assurance Manager 

Quality Management Plan 

Statement of V11ork 

Cooperative Research & Development Agreement 

Attachment #2 to the Statement of Work 
Revision 1. March 2006 
NHSRC 06/02 
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